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Content

* Re-use of piles

Why re-use?

Claims:
* Re-use of a pile/raft foundation

* CO: footprint reduction * Make it systematic!

. . ) * Future: Re-use of superstructure elements
* Reduction of noise and dirt

¢ Limitation: Focus on NDT

¢ Reduction of time and cost

* Subsurface congestion EEIBUND m SFB 1683

Ce Modular Reuse
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Mast/tower foundations ﬁ;

Why is re-use an issue here?

« Steel lattice and tubular towers
¢ Overhead lines, mobile communications, etc.
¢ If additional loads: Re-Assessment required
* But: existing documentation
not always sufficient
* Need for investigation:
* Pole
* Foundation
* Soil
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Methods for determining pile length: »
Low-strain pile integrity testing -

* Proven for QA on new piles
* May be difficult on existing piles
¢ Standards, recommendations: ASTM, DGGT,...

o ST Pile: PFAHL 3542
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Methods for determining pile length:

Multi-channel method

* Extension of the low-strain method

* Speed measurement and differentiation
of descending/ascending waves possible

* Niederleithinger et al., Pfahlsymposium
2015
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Methods for determining pile length: e Methods for determining pile length: e
Parallel seismic - Parallel seismic -
:.‘ n.{p Y
w o Measured data: Seismogram Interpretation: Curve fitting
- surface ] 2] ; rancs ||
| Inflection point: —_—
9.0 m depth
it 3 T
- i Tlm!e 4‘1
o (e.g., Niederleithinger, 2012)
Feasibility study: e Feasibility study: 2
What works best? - Low-strain pile integrity testing -
Three locations: ) ) « Pile length can be determined sometimes
1) Known pile foundation (the tester knows the pile length)
2) Known pile foundation (only the owner knows the pile * In most cases, no clear results
length * Same for multichannel method
3) Pile foundation with inventory documents to be checked
Piles partly inclined, partly two piles under a beam 2z e ! os0 M ahe
|
s |
Three methods: w‘\_ e foa A An AN /\/\/\v/\/\
a) Low-strain pile integrity test iR \ VRV VV
b) Multi-channel method SIS S e
c) Parallel seismics
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Feasibility study: A2, Feasibility study: OM‘
Parallel Seismic - Parallel Seismic -
¢ Clear results
E : : ;‘é{éf’ * Deviation at mast 2: 0.4 m (safe side) i : °
3 .\w o E
P==\0" "IA\A'I 4 §o
'E l /ﬁ&-\/"\/'\‘ ;E’Ja 5"0
£ N 3 2.
5 : 10 15 20 10 15
Laufzeit (ms) Lautzeit (ms)
Case study: e Case study:
a

Eight masts in southern Germany

*» Additional loads
o Pole reinforcement and verification of
foundation required
o Information on pile type and length
available, but the latter is not clear
* Alternatives
o Flat-rate replacement foundation
(e.g., slab foundations)
o Investigation with parallel seismic

[
3

Eight masts in southern Germany
* Parallel seismic
* Drilling required for geotechnical assessment anyway

* Excitation at mast base or crossbar
e | \

testing,
followed by decision on a case-by-
case basis
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Case study:

Eight masts in southern Germany
Result:

IQQ

+: Sufficient pile length in 5 cases

Cost analysis:

Simplified! Individual case!

Alternative A (flat-rate replacement foundation)

* Costs for replacement foundations: 8* €25,000.00 = €200,000.00

e
[

Alternative B (investigation and case-by-case decision)

* Costs for investigation with parallel seismic testing: approx. €20,000.00
(including boreholes etc.)

* Costs for replacement foundations: 3* €25,000.00 = €75,000.00

Total: $115,000.00 Savings: $105,000.00
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Side note e
@
. . . o
Further info on Parallel Seismics: PyParseis inversion results
+ measurea
Niederleithinger, E., 2010, Dissertation U Potsdam -2 T phent ol

Niederleithinger, E., 2012, Soils and Foundation
ASTM D8381/D8381M-21

Python code:
https://github.com/BAMresearch/PyParSeis

-6

sensor depth below pile head in m

c5= 1529 mis

R=0.30 m, D= 0.50 m, off= 0.50 ms, inc= 0.00 deg

1 2 3 Q 5 6
tinms
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Pile/raft foundation re-use:
Sri Lanka example

e
@

o g Galle, Sri Lanka

/ Post Tsumani project: Maternity"hospital il
-
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Pile/raft foundation re-use:
Sri Lanka example

.§§

Pile/raft foundation re-use: e
Sri Lanka example «
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Pile/raft foundation re-use:
Sri Lanka example

IQQ
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Pile/raft foundation re-use: e
Sri Lanka exa -

Multichannel PIT 2013

Multichannel PIT I
2013 o
impact .
sensors
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Pile/raft foundation re-use: e
Sri Lanka example “

The REFUND project

1 research institution

1 university

2 NDT service providers
1 construction company
1 engineering firms

Guidance, flowcharts and method selection @ GuD

matrices for foundation re-use

Focus on Germany

TECHNISCHE
UNIVERSITAT
DARMSTADT

Implenia

GSP
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The planni 5
e planning process g8
Important: =0

* Acceptance by planner, client, contractor e
» Geometric compatibility i -

* Detailed check of existing
files, maps, drawings, ...

» Adapt to site conditions

Separate flow charts for
* Footings/strips

« Slabs

* Piles (presented here)
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The planning process

Start

o

Yis
i,
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The investigation process 3“

Important:

* Select proper methods
« Careful interpretation
* Iterative process

Separate flow charts for

¢ Footings/strips

¢ Slabs

* Piles (presented here)
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The investigation process 3“

( From planning process chart )

Required Available
information information

\ :

Doing the right thing,
not the cheapest,
is most important

Selection and test of methods,

parameters and location

NDT
investigation

laboratory

Visual inspection,
Sampling/coring,
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The investigation process 3“
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The planning process

If still a ,go”

after investigation,
make detailed plan,
calculate alternatives

If then still a ,,go"
start re-use!

The REFUND slab

Drautiich:

r
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The REFUND slab
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The REFUND slab: Impact Echo jm The REFUND slab: Impact Echo jm
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Side note L) Re-use of structural elements L)

SFB 1683

Handbuch zur Wiedernutzung von Bestandsgriindungen (Handbook on
the reuse of foundations)

Publisher:

Prof. Dr. Katzenbach, Dr. Ernst Niederleithinger

Mitteilungen des Institutes ... der TU Darmstadt, Heft 98, Dez. 2016
Partners and co-authors:

Dipl. Ing. Michael Willmes (Implenia), Dr. Ing. Michael Schallert (GSP), Dipl.-
Ing Stefan Hillmann (SKP), Dr. J6rn Gutwald and Dipl.-Ing. Henrik Ramm (TU
Darmstadt), Dipl.-Geophys. Julio Galindo (BAM)

Created as part of the REFUND project
BBR "Future of Construction"
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2
Re-use of structural elements o
SFB 1683 .
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Re-use of structural elements
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March 24 - 26, 2026 Conference on Foundation Decarbonization and Re-use a1

e
@

Summary and Conclusion

* Re-Use is relevant

* Re-Use is possible (with limitations and with some effort)

* No Re-Use without NDT.

* Large variety of NDT methods available

* Choice of NDT methods and proper interpretation sometimes a challenge

The To-Do list:

* Validation and reliability studies

* Automation/ML

* Translation (into information useful for the engineers)
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Non-Destructive Testing and ion in Civil Engi
Advanced Training Workshop

July 1st — 7th, Berlin, Germany
www.bam-akademie.de
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